Solubllltles are reported for pyrene at 26.0 OC In blnary mixtures of cyclohexane with n -hexane, n-heptane, n-octane, Isooctane, and cyclooctane. The results of these measurements are compared to the predictlons of equations developed previously for solubility In systems of nonspecific interactions. The nearly ideal blnary solvent (NIBS) model predicts these soiubiiltles with a maxlmum deviatlon of 4.6%, using as Input data the soiublllty of pyrene in each pure solvent. The NIBS model correctly predkts a small maxima for the mole fraction soiubillty of pyrene In cyclohexane + n -heptane mixtures.
large two-liquid-phase regions) may be useful model systems in examining additives that might suppress phase separation in Th(NO,),-TAP-alkane systems.
(4) Farrell, M. S.; Goldrick, J. 
Introduction
The use of binary solvents for influencing solubility and multiphase partitioning has many potential applications in the chemical industry. Maximum realization of these applications depends on the development of equations that enable a priori prediction of solution behavior in mixed solvents from a minimum number of experimental observations. The nearly ideal binary solvent (NIBS) approach developed previously ( 1-5) provides a relatively simple method for estimating the excess partial molar properties of a solute, (A2'3ex)* at infinite dilution in a binary solvent (components 1 and 2) = f10(AZ3eX)1* + fp0(AZ3eX)p* -r3(Xl0rl + X20~2)-1A2'12ex Postulating the formation of a 1: 1 anthracene-benzene complex, the authors demonstrated that the solubility of anthracene in benzene + n-heptane and benzene + isooctane could be described to within a maximum deviation of 4 % using a single equilibrium constant. More importantly, it was noted that the determination of solute-solvent equilibrium constants from solubility measurements does depend on the manner in which nonspecific interactions are incorporated into the model.
Continued development of solution models for predicting the properties of a solute in binary solvent systems requires that a large data base be available for assessing the applications and limitations of derived predictive expressions. Currently, only a limited data base exists for crystalline nonelectrolyte solubility in binary solvent systems. For these reasons, we report the solubility of pyrene in mixtures containing cyclohexane with Deviation = 100 In (X%cd/Xzbt). *Standard deviations for representative solvent mixtures are 0.00007 for cyclohexane, 0.00007 for cyclooctane, 0.00004 for n-hexane, 0.000 07 for n-heptane, and 0.000 07 for n-octane.
22
n -hexane, n-heptane, n -octane, isooctane, and cyclooctane. Results of these measurements are compared to the predictions of the NIBS model.
Materlals and Methods
Pyrene (Aldrich 99 YO) was recrystallized three times from absolute ethanol, giving a melting point of 151.1 f 0.5 OC (literature values are 151.3 (13) and 149-150 OC (74)). Cyclohexane (Aldrich HPLC grade), n-hexane (Aldrich 99%), nheptane (Aldrich Gold Label), n-octane (Aldrich Gold Label), cyclooctane (Aldrich Gold Label), and isooctane (Fisher 99 %) were stored over molecular sieves (Type 4A) to remove trace amounts of water. Binary solvent mixtures were prepared by weight so that solvent compositions could be calculated to 0.0001 mole fraction.
Excess pyrene and solvent were placed in amber glass bottles and allowed to equilibrate in a constant temperature bath at 26.0 f 0.1 O C for several days. Random duplicate samples were allowed to equilibrate for a longer period of time, but no significant difference in the saturation solubility was observed. Aliquots of saturated pyrene solutions were transferred through a coarse filter into a tared volumetric flask to determine the amount of sample, and diluted quantitatively with methanol.
Concentrations were determined spectrophotometrically at 372 nm on a Bausch and Lomb Spectronic 2000. Experimental solubilities of pyrene in several binary solvent mixtures are given in Table I . Experimental results at each composition represent the average of 4-8 determinations with a maximum deviation of about 1 %.
Results and Discussion
The general NIBS expressions for predicting solubilities in systems of nonspecific interactions depend on two different models of solution ideality: With the three equations, solubility data measured in each of the pure solvents can be used to calculate the excess partial molar Gibbs free energy of the solute (AG3eX)i* and These quantities are then combined with the excess free energy 
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"Numerical values correspond to the molar volumes a t 25 "C.
of the binary solvent to predict solubility in mixed solvents.
Comparisons between experimental and predicted pyrene solubilities are shown in the last three columns of Table I Table 11 . I n general, eq 3 and 4 are comparable, with overall average (RMS) deviations of 1.6% and 1.2%' respectively, and are slightly superior to eq 2 which has an overall average (RMS) deviation of 3.1 % . All three equations correctly predict a slight maximum mole fraction solubility in binary solutions of cyclohexane with n -heptane. Such synergistic effects are usually explained by solubility parameter theory RT(ln a3SoYd/X3sat) = (1 -43sa32P3(63 -6so(vent)2 (6) in terms of the solubility parameter of the solute being bracketed, 6, < < by the sdublHty parameters of the two pure sotvents ( 16, 17). However, the estimated solubility parameter of pyrene (a3 = 10.6) is far greater than either of the solubility parameters of cyclohexane (6, = 8.2) or n-heptane (a2 = 7.4).
Similar failures of eq 6 have been noted for benzoic acid in cyclohexane + n-heptane and cyclohexane + n-hexane mixtures (4) and for anthracene in cyclohexane + n-heptane mixtures (8). The fact that the NIBS model correctly predicts maximum solubilities in these four systems suggests its greater applicability. 
Glossary

